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The Fat/Hippo signaling network regulates growth, gene expres-
sion, and planar cell polarity. The Dachsous and Four-jointed genes
have been identiﬁed as upstream regulators of Fat, and we have been
investigating the biochemical mechanisms by which they modulate
Fat signaling. The Fat pathway then acts through the unconventional
Myosin Dachs, which exhibits a polarized distribution in the
developing wing. Genetic studies have indicated that upstream
regulatory mechanisms of the Fat and Hippo pathways can act in
parallel, but converge on the kinase Warts, regulating its levels and
activity. Warts in turn phosphorylates the transcriptional co-activator
Yorkie, which inhibits Yorkie activity by promoting its retention in the
cytoplasm.
doi:10.1016/j.ydbio.2008.05.026
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All multicellular organisms face a similar set of challenges during
development: they must create specialized cells, organize the cells
into functional tissues, and maintain those tissues throughout their
lifetimes. Asymmetric cell division is one mechanism by which these
challenges are met. Asymmetric divisions establish cell fate, provide
spacing and, as recent studies emphasize, are critical for the creation
and maintenance of stem cells. We use the development of stomata as
a model for asymmetries during plant development. Stomatal guard
cells are created following a stereotyped set of asymmetric cell
divisions whose number and orientation are dictated by local cell–cell
interaction and longer range signals from the environment. We
identiﬁed both positive and negative regulators of stomatal develop-
ment including a set of three related bHLHs that regulate the cell
divisions associated with establishing, maintaining and terminating
the stomatal lineage. Spatially restricted and sequentially acting
bHLHs are used in a strikingly similar way during neuron and muscle
speciﬁcation. Plants and animals expanded their bHLH repertoires
independently, yet both groups converged on similar organizational
hierarchies for these proteins. We are now deﬁning how these
bHLHs control the various phases of stomatal development by
identifying their targets and partners and testing how the positive-
acting bHLHs interact with the negative regulatory circuit previously
deﬁned by receptor-like proteins and MAP kinase cascade. We will
present further details on the regulatory relationships among the
stomatal bHLHs and between the positive and negative regulators of
the transitions.
doi:10.1016/j.ydbio.2008.05.027
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Beta-catenin functions in theWnt-signaling pathway by activating
target gene expression in the nucleus. To gain insight into the
ancestral role of beta-catenin, we are using the polychaete Platynereis
dumerilii. This annelid's slowly evolving gene sequences, and its
phylogenetic position as a lophotrochozoan, make it an attractive
model for inferring ancestral bilaterian functions, and for linking
invertebrate and vertebrate model systems. Platynereis embryos
deploy a highly stereotypic cell division program called spiral cleavage
that generates a series of asynchronous anterior–posterior (a-p)
oriented cell divisions. We observed a-p asymmetries in the levels of
detectable beta-catenin during the ﬁrst 70 embryonic cell divisions: in
every a-p cell division, nuclear beta-catenin accumulated to higher
levels in posterior daughters. This asymmetry occurs independent of
cell size, cell cycle, cell fate, and cell lineage, and the asymmetries are
required to distinguish sister cell fates. Interestingly, the asymmetry is
lost only in transverse/bilateral cell divisions, and is reversed in the
germline lineage. These results are strikingly reminiscent of the beta-
catenin asymmetries that occur throughout embryonic and post-
embryonic development in C. elegans. We propose that this a-p
asymmetry of beta-catenin in daughter cells constitutes an ancestral
and versatile developmental module that has been deployed and
modiﬁed throughout evolution in metazoan embryos.
doi:10.1016/j.ydbio.2008.05.028
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